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(54) METHOD FOR APPLYING PHOTOCATALYST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance practicality, 
work efficiency and handleability and to reduce cost by 
applying a mixture of a photocatalyst and alcohol on a 
member to be coated to dispose the photocatalyst on the 
member. 

SOLUTION: A photocatalyst 1 which produces active 
oxygen from moisture and oxygen in air under sunbeams 
or light energy emitted from a fluorescent lamp, or the 
like, is mixed with alcohol and this mixture is applied on 
a member 2 to be coated, e.g. a lens, a mirror, a tile, 
glass fibers, PVC, a metal, FRP or a nonwoven fabric to 
dispose the photocatalyst 1 on the member 2. The 
photocatalyst 2 is easily disposed on the member 2 of 
PVC, plastic or a water repellent material such as FRP. 
In other way, a photocatalyst derivative is mixed with alcohol, this mixture is applied on the 
member 2 to be coated and the photocatalyst derivative is appropriately treated to dispose the 
photocatalyst 1 on the member 2. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method of application of a photocatalyst. 
[0002] 

[Description of the Prior Art] Anatase;mold titaniumToxide (Ti02) etc. is used as a component as a new 
technique for recently and environmental manipulation, active oxygen is made from the moisture and 
oxygen in air with the ligl^nergyv^ sunlight, aCfluor escent lamp,_etc?, from the oxidizing 

power which this active oxygen has, ^ej^orize^a surrounding odor, dirt components and toxic gases, 
such as an organic compound, are decomposed, or the technique called the photocatalyst which 
annihilates bacteria attracts attention. 

[0003] This photocatalyst is fixed in the shape of a thin film as finishing material on front faces, such as 
a building and a building, removes the dirt component which adheres to the front face of a building or a 
building by the disintegration of the dirt component which a photocatalyst demonstrates, and is used for 
the purpose which maintains the appearance of a building or a building. 

[0004] By the way, in the case of for example, anatase mold titanium oxide, this photocatalyst can apply 
the photocatalyst water solution the anatase mold titanium oxide particle was made to distribute by 
water to front faces, such as a building and a building, (coating), and can prepare it in the location of 
arbitration by drying or calcinating this photocatalyst water solution by the easy approach of forming the 
film of anatase mold titanium oxide (photocatalyst) in said building, building, etc. 
[0005] However, since the above-mentioned photocatalyst water solution will be crawled to the member 
which has water repellence, such as vinyl chloride, plastics, and FRP, it has the trouble that spreading to 
the member which has water repellence, such as vinyl chloride, plastics, and FRP, is difficult. In order to 
solve this trouble, like JP,10-53437,A The hydroxylation titanium (Ti4 (OH)) which a sodium hydroxide 
(NaOH) is added [ titanium ] to a titanium tetrachloride (TiC14), and might make it react to it is washed. 
Although the method of processing with hydrogen peroxide solution (H202), obtaining viscosity nature 
amorphous mold titanium peroxide after separation, applying this viscosity nature amorphous mold 
titanium peroxide to a spreading member, and calcinating it taking advantage of viscosity nature is also 
proposed This approach must calcinate the applied viscosity nature amorphous mold titanium peroxide 
at an elevated temperature 500 degrees C or more. Since the trouble, the acid, and the organic compound 
that spreading is troublesome are mixed, There are a trouble of handling being troublesome, and the 
trouble of being easy to carry out aging, and manufacture of viscosity nature amorphous mold titanium 
peroxide being troublesome, and being cost quantity, a trouble that the adhesion of the film of a 
photocatalyst is low, and a trouble that the film consistency of a photocatalyst is low. 
[0006] This invention solves the above-mentioned trouble and offers the method of application of a 
photocatalyst which exceeded in the practicality which can prepare a photocatalyst in the spreading 
member of the material which has water repellence, such as vinyl chloride, plastics, and FRP, by the 
easy approach, workability, handling nature, and cost **. 
[0007] 



[Means for Solving the Problem] The summary of this invention is explained with reference to an 
accompanying drawing. 

[0008] Alcohol is mixed to a photocatalyst 1 and the method of application of the photocatalyst 
characterized by forming a photocatalyst 1 on this spreading member 2 by applying this mixture to the 
spreading member 2 is started. 

[0009] Moreover, alcohol is mixed to a photocatalyst derivative, this mixture is applied to the spreading 
member 2, and the method of application of the photocatalyst characterized by forming a photocatalyst 1 
on this spreading member 2 by processing this photocatalyst derivative suitably after that is started. 
[0010] Moreover, alcohol is mixed to a photocatalyst 1 and, on the other hand, the method of application 
of the photocatalyst characterized by forming a photocatalyst 1 on this spreading member 2 by applying 
a silica 3 to the spreading member 2, and applying said mixture to this spreading member 2 is started. 
[001 1] Moreover, alcohol is mixed to a photocatalyst derivative, on the other hand, a silica 3 is applied 
to the spreading member 2, said mixture is applied to this spreading member 2, and the method of 
application of the photocatalyst characterized by forming a photocatalyst 1 on this spreading member 2 
by processing this photocatalyst derivative suitably after that is started. 

[0012] Moreover, the method of application of the photocatalyst characterized by adopting anatase mold 
titanium oxide as claim 1 - 4 any 1 terms as a photocatalyst 1 in the method of application of the 
photocatalyst of a publication is started. 

[0013] Moreover, the method of application of the photocatalyst characterized by adopting a pel oxo- 
reforming anatase mold titanium oxide sol as claim 1, and 3 any 1 terms as a photocatalyst 1 in the 
method of application of the photocatalyst of a publication is started. 
[0014] Moreover, the method of application of the photocatalyst characterized by adopting a 
peroxotitanic acid solution as claim 2, and 4 any 1 terms as a photocatalyst derivative in the method of 
application of the photocatalyst of a publication is started. 

[0015] Moreover, in the method of application of a photocatalyst given in claim 1 - 7 any 1 terms, the 
method of application of the photocatalyst characterized by the spreadii^-m^b^2Ib^ng a lens, a 
mirror, a tile, glass fiber . vinyl chloride, a metal, FRP, or a nonwoven fabric is started. 
[0016] 

[Function and Effect of the Invention] Also when the mixture which was mixed with alcohol and 
obtained photocatalyst derivatives, such as photocatalysts 1 , peroxotitanic acid solutions, etc., such as a 
pel oxo-reforming anatase mold titanium oxide sol, is applied to the spreading member 2 which has 
water repellence, such as vinyl chloride, plastics, and FRP, by oleophilic [ which alcohol has ], it will 
not be crawled, but it will form a photocatalyst 1 on this spreading member 2. 
[0017] In case the alcohol in this mixture dries or calcinates a photocatalyst 1 and a photocatalyst 
derivative, it will volatilize, will be removed, also in case it forms the film of a photocatalyst:! on r ihe 
spreadmgjnemb it does not become obstructive at all, and moreover, it does not have a bad 
influence on the photocatalyst operation which a photocatalyst 1 demonstrates at all. 
[0018] Moreover, the photocatalyst 1 and photocatalyst derivative which were applied on the spreading 
member 2 as mixture with alcohol become [ being held with as on the spreading member 2, and ], even 
if it is held by desiccation and baking in the shape of film on the spreading member 2 and alcohol 
volatilizes by them. 

[0019] In addition, a pel oxo-reforming anatase mold titanium oxide sol serves as film of a photocatalyst 
1 on the desiccation in ordinary temperature, or the spreading member 2, and since it becomes the film 
of a photocatalyst 1 on the spreading member 2, a peroxotitanic acid solution can also perform [ baking 
at about 250-degree C low temperature ] spreading of a photocatalyst 1 easily. 
[0020] Since it is made for this invention to be a ****, it serves as the method of application of a 
photocatalyst which exceeded in the practicality which can prepare a photocatalyst in the spreading 
member of the material which has water repellence, such as vinyl chloride, plastics, and FRP, by the 
easy approach, workability, handling nature, and cost **. 
[0021] 

[Embodiment of the Invention] A drawing illustrates one example of this invention and explains it 



below. 

[0022] This example mixes alcohol to a photocatalyst 1, mixes alcohol to the method of forming a 
photocatalyst 1 on this spreading member 2 by applying this mixture to the spreading member 2, and a 
photocatalyst derivative, applies this mixture to the spreading member 2, and forms the film of a 
photocatalyst 1 on the spreading member 2 by the approach of forming a photocatalyst 1 on this 
spreading member 2 by processing this photocatalyst derivative suitably after that. 
[0023] As a photocatalyst 1, the highest anatase mold titanium oxide (Ti02, a crystal structure anatase 
mold, specific gravity 3.9-4.2, the melting point of 1858 degrees C, refractive index 2.52) of a 
photocatalyst operation is adopted. 

[0024] Moreover, as a photocatalyst 1, that by which anatase mold titanium oxide particles, such as a pel 
oxo-reforming anatase mold titanium oxide sol of an amorphous condition, were distributed is adopted. 
In addition, a zinc oxide (ZnO), other photocatalysts, for example, amorphous mold titanium peroxide 
sol, of a titanium oxide system, etc. may be adopted. 

[0025] Moreover, as a photocatalyst derivative, what becomes anatase mold titanium oxide 1, i.e., a 

photocatalyst, by baking at the low temperature of a peroxotitanic acid water solution etc. is adopted. In 

addition, a hydrogen-peroxide-ized titanium water solution etc. may be adopted, for example. 

[0026] Moreover, a photocatalyst 1 and a photocatalyst derivative may be mixed and used. 

[0027] Ethyl alcohol, methyl alcohol, etc. are adopted as alcohol. Moreover, in case mixture is applied 

to the spreading member 2, after carrying out the under coat of the silica 3 (Si02) to this spreading 

member 2, it is good to apply mixture on this silica 3. 

[0028] Hereafter, a detailed example is explained in full detail. 

[0029] In addition, as a pel oxo-reforming anatase mold titanium oxide sol, the peroxide (hydrogen 
peroxide solution is used.) was added in the water solution which made hydroxylation titanium, titanium 
oxide, etc. distribute underwater, and the peroxotitanic acid water solution was obtained, then 80-200 
degrees C and the thing which heat-treated for 40 to 2 hours, and was obtained were used for this 
peroxotitanic acid water solution. Moreover, the hydroxylation titanium sol which it mixed [ sol ] and 
settled water solutions, such as a titanium chloride and sulfiiric-acid titanium, and alkali solutions, such 
as ammonia and a sodium hydroxide, as a peroxotitanic acid water solution was separated, hydrogen 
peroxide solution was added to this hydroxylation titanium sol, and what heat-treated and obtained this 
solution above 80 degrees C after that was used. 

[0030] A <example 1> pel oxo-reforming anatase mold titanium oxide sol and ethyl alcohol are mixed, 
and mixture is obtained. In addition, when using it, carrying out concentration adjustment, you may 
dilute with pure water, distilled water, etc. 

[003 1 ] Then, the spreading member 2 is immersed into mixture, the spreading member 2 is pulled up 
and a pel oxo-reforming anatase mold titanium oxide sol is made to adhere to the front face of this 
spreading member 2 after predetermined time. In addition, the approach of applying mixture with a 
spray etc. may be adopted. 

[0032] Under the present circumstances, even if the spreading member 2 is a material which has water 
repellence, such as vinyl chloride, plastics, and FRP, the pel oxo-reforming anatase mold titanium oxide 
sol in mixture will be held good on the front face of the spreading member 2 according to the 
effectiveness which the spreading member 2 has oleophilic [ which the ethyl alcohol in mixture has ], 
and oleophilic. 

[0033] Then, a pel oxo-reforming anatase mold titanium oxide sol is dried, and the film of anatase mold 
titanium oxide (photocatalyst 1) is made to form in the front face of the spreading member 2, Under the 
present circumstances, the ethyl alcohol in mixture volatilizes and is removed from the front face of the 
spreading member 2. 

[0034] It is better to calcinate at about 90 degrees C, in order to raise the membranous adhesion and the 
membranous film consistency of anatase mold titanium oxide although the anatase mold titanium oxide 
of the front face of the spreading member 2 demonstrates a photocatalyst operation also as [ this ]. 
[0035] A <example 2> pel oxo-reforming anatase mold titanium oxide sol and ethyl alcohol are mixed, 
and mixture is obtained. 



[0036] On the other hand, a silica 3 is applied to the front face of the spreading member 2. 
[0037] Even if the spreading member 2 is a material which has water repellence like a mirror, a tile, a 
glassjiber, a vinyl chloride metallurgy group, FRP, or a nonwoven fabric, a silica 3 cannot receive this 
water-repellent operation easily, and is held good on the front face of the spreading member 2. 
[0038] Then, said spreading member 2 is immersed into mixture, the spreading member 2 is pulled up 
after predetermined time, and a pel oxo-reforming anatase mold titanium oxide sol is made to adhere to 
the front face of this spreading member 2 through a silica 3. 

[0039] Under the present circumstances, since the silica 3 exists in the front face of the spreading 
member 2, a pel oxo-reforming anatase mold titanium oxide sol will be held very good through a silica 3 
on the front face of the spreading member 2 according to the effectiveness of the hydrophilic property 
which this silica 3 has, and the hydrophilic property which a pel oxo-reforming anatase mold titanium 
oxide sol and ethyl alcohol have. 

[0040] Then, a pel oxo-reforming anatase mold titanium oxide sol is dried, and the film of anatase mold 
titanium oxide (photocatalyst 1) is made to form in the front face of the spreading member 2 through a 
silica 3. Under the present circumstances, the ethyl alcohol in mixture volatilizes and is removed from 
the front face of the spreading member 2. 

[0041] It is better to calcinate at about 90 degrees C, in order to raise the membranous adhesion and the 
membranous film consistency of anatase mold titanium oxide although the anatase mold titanium oxide 
of the front face of the spreading member 2 demonstrates a photocatalyst operation also as [ this ]. 
[0042] Moreover, the complementary is the same as that of an example 1 . 

[0043] A <example 3> peroxotitanic acid water solution (photocatalyst derivative) and ethyl alcohol are 
mixed, and mixture is obtained. 

[0044] On the other hand, a silica 3 is applied to the front face of the spreading member 2. 
[0045] Then, said spreading member 2 is immersed into mixture, the spreading member 2 is pulled up 
after predetermined time, and a peroxotitanic acid water solution is made to adhere to the front face of 
this spreading member 2 through a silica 3. 

[0046] Under the present circumstances, since the silica 3 exists in the front face of the spreading 
member 2, a peroxotitanic acid water solution will be held very good through a silica 3 on the front face 
of the spreading member 2 according to the effectiveness of the hydrophilic property which this silica 3 
has,. and the hydrophilic property which a peroxotitanic acid water solution and ethyl alcohol have. 
[0047] Then, the mixture adhering to the front face of the spreading member 2 is dried, and the film of 
peroxotitanic acid is made to form in the front face of the spreading member 2 through a silica 3. Under 
the present circumstances, the ethyl alcohol in mixture volatilizes and is removed from the front face of 
the spreading member 2. 

[0048] Then, it calcinates by heating the peroxotitanic acid of the front face of the spreading member 2 
at 250 degrees C or more, this peroxotitanic acid is changed to the crystal of an anatase mold, and the 
film of anatase mold titanium oxide (photocatalyst 1) is formed in the front face of the spreading 
member 2. 

[0049] In addition, since peroxotitanic acid will become [ in case peroxotitanic acid is calcinated ] the 
crystal of a rutile mold if it heats at 800 degrees C or more although the membranous adhesion and the 
membranous film consistency of anatase mold titanium oxide can be raised so that whenever [ stoving 
temperature ] is high, a photocatalyst operation is no longer demonstrated. 
[0050] Moreover, the complementary is the same as that of an example 2. 

[0051] In the <example 4> example 3, peroxotitanic acid is applied without applying a silica 3 to the 
front face of the spreading member 2, the film of anatase mold titanium oxide is formed in the front face 
of the spreading member 2, and the complementary is the same as that of an example 1 and an example 
3. 

[0052] In the <example 5> example 3, what mixed the pel oxo-reforming anatase mold titanium oxide 
sol and the peroxotitanic acid water solution by the ratio of 7:3 is used instead of a peroxotitanic acid 
water solution, the film of anatase mold titanium oxide is formed in the front face of the spreading 
member 2, and it is suitable for the approach of applying especially mixture to the front face of the 



spreading member 2 by the spray, dipping, or brush coating. 

[0053] Moreover, the complementary is the same as that of an example 3. 

[0054] In the <example 6> example 4, what mixed the pel oxo-reforming anatase mold titanium oxide 
sol and the peroxotitanic acid water solution by the ratio of 7:3 is used instead of a peroxotitanic acid 
water solution, the film of anatase mold titanium oxide is formed in the front face of the spreading 
member 2, and it is suitable for the approach of applying especially mixture to the front face of the 
spreading member 2 by the spray, dipping, or brush coating like the example 5. 
[0055] Moreover, the complementary is the same as that of an example 3 and an example 5. 
[0056] Since it is made for this example to be a ****, even if it only considers as mixture with alcohol 
and uses about 250-degree C the photocatalyst 1 and photocatalyst derivative which perform heating at 
low temperature comparatively and can form the film of a photocatalyst 1 from ordinary temperature, it 
serves as the method of application of a photocatalyst which exceeded in the practicality which can hold 
this photocatalyst 1 and a photocatalyst derivative good on the front face of this spreading member 2, 
and can form the film of a photocatalyst 1, and workability. 

[0057] Moreover, in case the alcohol in mixture forms the film of a photocatalyst 1 in the front face of 
the spreading member 2, it will volatilize, will be removed, and it completely becomes formation and a 
photocatalyst operation of the film of a photocatalyst 1 about a bad influence with the method of 
application of a photocatalyst which exceeded in the practicality which can obtain the film of the 
photocatalyst 1 with high ****** 5 adhesion, and film consistency. 

[0058] Moreover, since handling does not need to contain in mixture the acid or organic compound 
which it is troublesome or are easy to carry out aging, spreading of a photocatalyst 1 can be performed 
simply and good, and it becomes the method of application of a photocatalyst which exceeded in the 
practicality which can moreover form a photocatalyst 1 in the spreading member 2 by cost **, 
workability, handling nature, shelf life, and cost **. 

[0059] Moreover, when the operation of the photocatalyst 1 by the above-mentioned examples 1-6 was 
checked, the Escherichia coli and yellow grape-sugar bacilli of 105 (a piece/ml) order all decreased in 
number under to ten (a piece/ml) in 24 hours, and the vegetable oil of 0.1 (mg/cm2) extent was 
disassembled altogether in about 10 hours. Therefore, even if it used the photocatalyst 1 and the 
photocatalyst derivative for alcohol, having mixed and used it for it, having carried out the under coat of 
the silica 3 to the spreading member 2, it was checked that a photocatalyst operation is demonstrated 
good. 



[Translation done.] 



